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I 
ZMTmwQrnm 
iUajljn&tion of tlie ia$t4 f#i» ielaistllag In p.r©<ltt©-
ti©ii of bflsFia ittS mm w©mM r®4tt,e# aanir of liiftz,arai 
bM toai# of ftlae oost. fafs*©i»sbl® wtallier a»a wietrtaiatf 
of iytatuat® lafeer em prmmt ®«p©elally d«S'* 
iag eritleal perieis, in thf (|ftas®«li»i p3»e®ss» leeliaiiieal 
ftet««6.®a.trs and oliaialoal of tas#«lt hmwet hem 
suggested md t3fi&4 totit b&t^ o©t totem, smeetsifwl enough to 
warrant their iitt oa m M&s seal®'. It apptars, howmer, 
that the use of eyt^plaaal® mal® sterility la ©oafelaatisa 
wltii fertility restoriog gen®® ©fftrs m pmh&hle ©scape f«)-m 
tli« labQf md vmthwr bm^^Ms at attassellag tio®. fh® 
prtstase of fittaerons gtepile tasstls la »8»y fields of 001a-
ffl«3?0lal eora laMmt&M tiiat ?lgo3»«s att«iiptt are teeing mad® 
toy g©fa@ ©oapaales to litllla.® tiie eftoplasale mal# sterility 
pheaoaeuoa In liytepit s.®#i mm pmduettm fey tol.©Mliag aomally 
pfodueed wltii aal® .sterll© 
It Mai be®a ittgfested that la ori@f» fQi» tlie seei ao^rn 
mans try t# iaa&® stxlaw m-e eytop.l&fiil® is&l® sttrllity, 
the fQllQwiag -mtiditioMg mm 
I* XltM aaS ©tiif? ag-r©a«l@ eliameteilstles iiast not 
bt afiifei*»®ly affeetei. 
g. fwlatloa ta dtgi*ee ©f mprmelQm nait not 'b# 
a4v#fi«ly sjff#et©t fey 
g 
3. mmhmlm Inhmitmme of la-ai® sterllitf' and 
^©liea restsratlofi ii«st be sii^ii ejs©«^ to penal t 
@mf traasfer to mw aiii festt#r lines of oern. 
Oatil m-TM lla®a ar® eo»-f@rt«d t@ their eytoplasiio aaX« 
arifi pollm rm&tQpm mmt@$'p&rts.f s»mreh tor 
tioaal aal periiapi b«tt«r nomrmB of tht«e enetic stoeks 
BiiQiild ©satifttt®. ttiis lasy b# t#p«0l®lly tm® la popeorn 
where it aigrit m^BSgmhM to as® i#nt ©-©ra. as a ©©iiii»G« 
f©r tlm gtiittie fmMm Iwoifed. Until reeenili-# ismle 
steril© %p®s ©fegtrt^ei ia, pQpmm mm g«li« ' t#«t©a t© 
dttefoiint Xi stt-|»llS.tf wa® ©yteplasiiie ia aattire.' Fwrtlier 
testing of ttoes# tip®® msy yeauit la is©latl©iia ©f ©i-to-
plasiiio salt •stei'ile p&pmm$ ellnliiatlag til® ttteessltf of 
ttfing Qt&ejp'types of mm ai a sotire®. 
In ?l©ii of tht fs#t tiiat s®@4 p»aM,eti0ii. ia popeora is 
a ©ostly ©a®,, littl® «se of line# tm tyteplainie malt ste-
jpility ••and pdllta resteratioa urn to# •«xp#©te4 until rerf 
•stable oii@!i esa to® l«alat®t. 
'ais iiivettigatlQii ¥®s t© stwdy th® iiilieflt* 
aiiee of tii® p©lltii pesteref ae0iiaiiS.#® ©f ftxas 127C,, to 
#fal'iiate popcorn liaes into whieli ojtoplasmle aal® sterility 
«Bd pQlXm rtit©mti©m aeeMaaliae h9& hmm trsiisferred,. ana 
to atsrelj momg present popeora iowrets f@r last®iie-e® -of 
<syto|>iasisic ®t@.i*illt|- aaa polite pestoratlsn. 
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til# ©f tti© psreot ste4 i» rslstloo to the Qhlaro*^ 
phgll p&tttra. of %M paieioie. flowers t^m m area Isefciag , 
elilerap&fll frcsdae-si. mlf y«il©« or w!ii.t# p»g®By 
seifed er polllaatet .bf pelltB tmm a mrml plant* Eqw^ 
normal fMmm ftrtiiiaefi 'by poll®a from olalorophyll 
d'tfleiest; flowers gat® oaly norsal. plaati* 
fsriO'ttS aattmaHf iahefiUtt «lil©popMjll pat teras ia 
Hytr:.aagea n&m »|>o]ptet bf 6iiitt«nift8 (§)•• li® also mported 
©iiler^plil'il pmtterm la Pelargoaium wMeh fit 00 definite 
gmmtlQ mtlas moA appafeatlf wm@ iaiierifeta from both 
parentri* to IMi ©a®# it apptarel tliat tM lulitrltane© was 
©ytoplssiii#, tet mntmry t© momsXp mem wms appsrentljr 
soiB# eytopls&iaie ti»«»iaifiSloii tteowgii t&B pollen. 
Jolmsdja C'lS) i»«p0rl#a @«.s#s of s,yl0fla«®i0 laliefltwi©® 
ia iBtewaeiai erQ»«i« Qf toetli ]puii.eiiii& ggsaiaig -fegit-lei m& 
Z' fee @&rt ©f pwg#iif 'fpoo on® nmh amBM 
alwafs ytsts^lea tti# ai-ttJ^nml fa»at. Im «11 o^mtr rispeets, 
fseiprooftl erofists appeared t® tj© i€e®tl@al. le fiirttier 
r®portefi r@.@ipro@.i.i arosees ia tlies® mrieltee wliieh ftit 
aot .lisT® i4®ritlesl pstiicjgeriieity. Howeter, the ^Itter^mm 
ia t&f Wi pe#sis$®4 tlijeougli tlis fg md % al.tho«gli otli®r 
e&araeSai'i s®,gfeg«.t@d is tfpiesl M«M«liaa fmblm* 
Majoi* im reeipraeal ©i»o#t©i ©f Sgilotoim 
nert rtfartea fef Micfeftelis Cia)- . Ia tli#s© #a8fi, tfae 
6 
• v&m the redult iatQwmtim h&twem eyto-
plasffiie • aiad nucitsi* @3»p©iifBts. 
fetittaa CEt'l foiiasS a ease ©f cyteplagiii,© lE&eritaa©# 1» 
rsd olover la wklQb m§lstmm& te laffctloa toy nodttl® feae* 
teris vas eoaditimeS fej a mmMsXte miolear geae j; ana a 
sjtopiatffll© 
Cyteplassi© Jalisritsa-e® of Male St;«3?ility 
I 
Staeg eonditloniag male sttpllitf is ip«§i©® 
'imre ^ami rep#rtt4 Ift la eom &lQm^ a 
auffibsr of amoltar g®»ss eoMitlsniag aal® sterllltj liaise 
'teetii laveitlgated sad isappefi. fiQwewer, sas«s ©Jf ©ytepl^sisle 
male sterility mrtlj baft Isfsea repoi^tea. 
Oat ©f ti»® first repurte^ ea«es of eytoplatiiie male 
w&s ia flax S.ii-if.tstiga.ti4 fey latesoa aod ClsiMii@r 
(2). Mlimi a msl© sterile sslsnt ©f tht spttits Llnars Ui||t§-
t'ligimttiB was eTo#i«i by the speale® •grgmaifl^ni.ia.. the 
was jftormii and .the fg gaf# a rati© 0f S iio«sl to 1 aale 
steril®. low@f@r wlien tli© sale ttsl.tatistlatiia 
was 0fos€©A by a ®»it ftrtll® plmt ©f %Iit sam« speeies, 
o-al.y sale st@ril®s in the Fx» QhittBMm 'bM 
Pellew i $ )  siiggssled thst tsta tmm Mmtmom md (Jsirantr 
ga^® e?ia.®i:i©e of a eytoplagiaie iterlllty trntop'twom om® 
9 
soul*©© a8€ a. gtnl© eeapental fro® aaotlier whloM of^wmae tHe 
mmhmiem. §miMxmt CM) Isttr reported that ther# 
was'a In the eytoplatMci: eoastituent# @f L* ESSSl-
f.lQgm« BM M.§l.taliigsl.;Baa ap«.rt f3P©« tmtmB eari^ied iby 
m© aneleas. It *a# i.#tsrminti tfeat tto.® sai# sttrliltir 
tiAafst « s tiapl® vhm eytoflssa %i.ai a©rlt#<l 
fmm Ij-. asltatisgiamm. aai pr-tt«a©© mf liable p<ill&ii wa® 
ragardei a§ to# t© a fatter {1) &s ofpss©^ t» Ca) in laalt 
sterll© plaats* 
hmM {22} il@#iiff®4 th& Qwlgin sf ©ytepla#®!© iiffer*' 
eii,ti.&$ioa. H# sagg#gt©i th&t ©ftoplas:®!© 'isatatiaai. mppmr 
to mmr serf mmlf thm gest Mt.sti©»s sIbo® umt & cfeangt 
liai a lai'fe It imggestei fartliei' tbat whm such a 
mmg% fioe« Is a sptele® where liiertasefi lifterliity is 
m adiraotrng#, it *111 be liaaedlatelf s«l®iite4. 
A tfp® of sale stirillty m mrgUnm ©aasM 
aeliori between ®13.©' ejttplmsa aai kafi.f' iwicsltftf- factoi»f was 
i*ep«rt©a tejF Steplieaa and Hollani (40]i, fJie «tt of malm 
sterllltj 4:a ©well t. i.p«©ie# offers ee»RtlieriM# ©fpaftttnltf 
ia th# pyotaetion of hybrid seet. Mtliosagli t#3?giittia Is 
largtlf s®lf~p©iiiBatt4 aoa# efesi p«iliaati#fi'A©## ocenj*. 
A more -ittmilei. te»#iifig progf»mffl i© tal# ai.f»tag§ of teyferii 
¥igQr Ija i^rgliaa wa® ©tttllatd tey asi lartin iBQ), 
Mallei e2.'»k CXS)" i*©f3@^rt-«S m. tti® lali#rif.&ii©« of 
aisle pterintf la th® mlm* . %% was foaBfi ttoat a to@a0zfg©u® 
8 
mmmim ameltai' g®at Cs@) ta the p«stn©e of & sterile 
,0y£opx»,»ii ii| resttltea im ail sale sttrilt plants* la the 
pTmmm ot tmmsliM) eyteplasm^, tfee asle sterile geae had 
m ®ffeet-. lal® @teril« plants tlit gtttotyp© S b|, 
Til® Ii«t®-3P©-sfg©ms coRaitioE eyteplata pi»©tu0#i mal® 
fertile plants. A pXm vm emtllaea la ^feieh 
*lg0,r la tli.e <i.o.ia®®r@ial pfo4woti©a of oniftas eoald to# ati.-
liztd.. 
f0A.0tt (10) r@p#'rt®i a ess® of ro&l® sterility in, onion 
with a siallar iJiiie2>itMi-oe to tb t rtpertea "by Jones anfi 
Sl&rk CIS)* I« eon©lmi«t that th# amtlfar gta# In ttili oas® 
¥&i alltlie a»fi tliat the e-ytoplairaio fsetars foT sterility 
¥®r© ia®:Btle^l althQiiglj. tii®' parsntal #f©«® mm tmm tiom€l 
parents» I« «ttgg««t©i that th© la§k of tapetal 
flttli In tJie aal®- «$ei«ilt plants appaajfei to he aesoelated 
wltii tegeneratl^a ©f ttie ml0ro#p«-re«* 
lal# stftfillti- Im tficotiana laaasdorffli was fomA fef 
Eait Ci) • fwe C§) fseter® fmm smd&m la tht preseact 
of toplagffl pretmeefl n0,»sl plant# b«t j?@s«lt@fi 
in sterllitf in tb« prmmQ-% of ©ftoplasfi f»ii g. igyngg^ 
MMm* 
mm (20) mttrprtted a ©sat »f »al# sterility in siagar 
beets- pa?©a:iit€t hj ogiilriaed ©jtoplassl© m&. ganetie Inheri* 
iterlle plaati w#r® sasGaed t© S t|pe ei-to.-
plasm and to b© feo-wzygQas wmm»i'v& t&T nmelesr- gmm ^ 
$ 
afid J.,* Piasts ©f • tli# gsaotypea 3Xxzz aM gaciSi were seal* 
Oi.1# steril0,| feifcio«t tiafel.© pallia. Plsrits of the 
,g#S0'%p© SXxZ.z. ¥e»e seai^aaX# tisaalli" witli tome 
•vlsbi.# pQlIm sad loitefriaes mm IMlitiaftiisfeable from 
a^rsial plant#,. tw«:» |2?| ls.tei» Fe-portmi tmm o-bserratlons 
of el«osllf pmp-mgrnte^ geBotypes. tlat mlj ©ae majo-r geiaf 
was .0f bet that tra#»brt«fling s®ail*fflal« sterilas 
gottlt to® isolateft* 
A 4iff treat type'of ©ytoplajalc male ttfrllltj in 
Daety.lie mm i»tp©i?t.e4 'bj llf«r« C24)« Mai® sttFll-
itf FMiiltsd fmB tti# iJiteraetlea of a ftmelesp gan© with a 
©yteplnfiiflie » Plants froo seed procliie#4 hf sterils 
pl.aata were st0?il© If twsdi*lplex, triplex ar duplex for-
tUt g-tsyilitf gsa® f«rtll0 if Uttlliplex* Siaplex plants 
ii@F® titti®!' steril# Qp feytllt* He was able to dtsaoastfat® 
m ttfiaite #ytoplasale mth^P tliaa sataraal effect hf 
p»-ia«ing imle gttrile plmtM i» ffetmeney W 
©r#s:@liig tw^ fertile pl«ts toom -to b© siapltx* iJEoep^ 
tioasl »tio0 w@rt to ^enetio- modifiers i« th& 
•iisiplea: elasi. 
Shoades C30,. 31) first dtserHbtt eytoplasmle sal® 
stei*ll.tt|- itt 0©rR* Hf found that the a^ale stsrll© labtrlt-
aa<s@ AM fi0t mnfom %& leftfisliaft behsvloi*. lliett isale Bt%r* 
lie' plsat# w#r© pollinatei hf feMoas polltB partEtSi 
1.0 
pt&gmf Wire alwaj^g tosplftalf or pa^tiallr «al® 0t©rlle.. 
Ibis suggestei. tJiat n««lep,r gtats eouM mt to# res:po»sible 
for abortloe of, tlie if tk® ase of a stPlet of llnfe* 
ag« tester ate^te in. a "baofe-erestiag pmgmm^ ^hmmommeB In 
tlie f tar Si.® lla.# we» ie l^©:ed toy @li*»eae®@ae s fenowa to be 
itm.&f st-^AXitf ttiws that m efto^ 
.plmmXe e©aftitt.©fi mss for tlit sterility .plieiMsai" 
• -le tli'St a«g#Bs.i»ittl©ii ©.f ai@«if©r«« iis^nalXy 
®®©ttK»6a Jtist feefO'ife til# first f®g®tatlvt iltlslew. Ho 
afe»©«al.lt|@s .la ©fe.i» wtf# obttrrtd in etlis wltii, 
sal# ste.i»|ie 
«d 3%nKlm Clf) lst«ir F@33ortea t&at msle 
steFllity 'ms "ti© prlm&ry c-ams@ &f f.#e4 aet In »eT©-i'®l 
©©werei^ hyferitt* It wet tbat lii1bi»€4 lia.® 
33-l.€ ai femalt fsrent In a malt sttril-. 
ttf BX&m tlie aieiiiit ©f steflllty w-a» sf fee tea 
bj tfat pai»tieul.ajf pollen pmm% »t@dj It wm. fwrtli©.!* ®|)par-
e».t that a a.ti6l#sF-#eytoplaimle iotersetloo oeemrrta. fhej 
that & minimum of tm Aml.timt gmm wm Invoivtd 
ia ttie fiippresslQU ©3 tro sytoplasiil© eoMltlois, &f 3S-16. 
fliSf also d®ii»iistfatM that mfimnmmtal mmitirns had m 
mttmt #11 tilt expr©ssl©a of sale sterility» 
tabelaaa (1£, 13) to tli@ natwr® 
of the Qyt&plmmlQ faeter respoailbl® for mal® sttrllitj 
II 
'hy stwdfia.g tile- in tii« wmvLUt of Tiatole pollen 
ffOii iadifitttsl 'Qt pBTtimliy ftjplll# plsul®. ia®«d 
©«. ttis QJT pm &m% fiall-® pelltn in 
til# iMl-fiittal li.® iadleated %h&% the e-Ftoplaiulo 
tmtQ-v wm a vtmlm mait of paftiole. H« tfeat 
fi^le urns pr©te0@fi^ whta oo ©ftsplasisie faetors -sr® 
fi'e.gtJBt aafi tUftt a©-e*vi.a^l® p#ll®a w-st la th@ 
pmsmrn &f eae a-r ti@re ©ftaplatui© p»tielti-* 
tlQR^s (16) thai; uwleai? g@ii«s a»5 eytoplsflS-le 
faotoM ©.Qaaitioning aslt st#rllitf afpaFtatl^ h&& n® 
ttp©a me mrnthmf &aA wtr« in th®Lr aotio-n 
w^eii .@Gi-sMiie<i 1» tli# f«® plmf. l® als© :sl3^w®d slallisr 
etMtiies t© -of J#@#pli®oii, ani imkim Cl0) iw tli-a.t a 
mm la so®© ero®!#® 
sine-# etrtaim gmQ%fpm wbrn nmd m pQllm pgr-eate wem 
s¥l® to m^mom %h& aalt gt#r41© Kt fmrtlitp 
mp'&rttA tiist the eftaplas-ia Iftd m rnpp&pmt^ efftet #ii tli« 
gtwtli sad ®$ructui*t Qi stM-ei* pa3?ti- of tti# pl^t iiader 
t34) mm a#-g-@-rite#i m ©-eearpsao® ©f 
aslf' sterilltj la mm -witlj tfe® i-©|«p g©ii®» In 
mMitlm %Q tia-e iwe-riri-lM® mmtmtim of t:iit plaitids, this 
gt»« &pp&pBm%ly ©am®«.s a pmmmmt ehaagt la tfe@ djrtoplasn 
wliieli ® aal© sttfilt ©-oMitio-fi. fh« feree^liag 
bftfeatiot 0f tit©®e sale- st@rll®s it ilffillar t# wMl-eli 
IB 
tosvt MpQmtmmmly* if tlit ss®# tmt&r wMeh .€?ojs» 
aititiis tto,t pi^stia Bitsti®# Is rtspoiislbXe for the aal# 
sleriXe eeadlttsa^ wMtt plmts I if ii©.t' let&ti) mA wMte 
geotors ©f itriped plant taisi(i.s *o«14 abortet 
iiol3.#j| mi gmm arees would h&m mm&l pellen*: fMi 
liQasliip 4€».#s »et ©tear* In &gwmmmt witJi aafetlsea 111)., 
Miestei attfg#s"l@t that the cytoplasmic fsutoF was 
%»%& ia Bate© mS. feat iiitooJiondi*la m&f le Ik® ^ft&pl&mlQ 
particles salt ®t®Plllty. 
' 0mm asfi l&ngelsdorf flf) re>x>rte(i tfeal faFlQiti sterll® 
temfee-i 4i# mt remtt -ma «»# ^@ii witli MmBml 
Ham* it sifg:#itea that Tariation ia psllta prdime-
ti©a wms s&f fe ia lai® pl-asnageiie bat 
&l,so to in @hf©aoftii®« tiit itsHl® partat., 
fo ofei»«©ii# til# partial sheading,of from t!ie pm$enj^ 
Qt ffltl® it®rile 0ro.ste®> lie- iiagftitti a »®tl5©4 dtglgaslai, 
a® pals»si. progeny ia ©i-teplasrale aal© 
sterile oouftterparti uf iii%r#i liat#. M,% the tlm#- tli® ©ale 
gterili mmk it baelL-'erois®#., thM pXmt ««©i a® a p@lliii* 
ator is foelfei. 'ilie pmgmf tmm the l?a€l£-tros«®A 
plant arid tli® ttlfel pfO'gea.y tmm tli# p©lllB#itor »# giHa-w 
aid© 'hf si4e« Qiilf ttios© psifsd p©w-g io *li4©ii the fes$S>.eTO«i 
progtoies %#«!?# tosplefeeli' sterile M?e. t&p fmrtbej* 
pl»©pag&lioni«eli .a pratMin*# *« sttgf@sl@t a« m @ffe'6» 
tif® ©©li^ei'aioa stifeoi. wlitrt th© inbjpti lis® ttsefi «s the 
13 
fertll® garsat fdi» pdllm resto^piag gmm* 
B.rigglfC4| smgg#g%ea .fliat rtlii f©i» 
geats ®tgM b# Au® to btterosfge-i^Atj •of aediff-
lag grnii®# is tlie f®®sle .aaA not mstorimg 
gsiies ia tiif p0.aitfi p«*®iiS wliea tlit pellea partat was m 
mlmtimly olfi isteft Ita®.. 
mimmtz i$% S^) analysed an typ© of ®al© 
«tt.rililiy iiiFQlflag m immrntlm a sp«.«ifle-
eytoplsiB tDI#. a iofflinsiit gmm. f@y ®al@ «t©3Pll-
iSs) ® r«#«.isl'V# ^l@lt Qf a l©6*ia 
. fili-® type i'terAlity 4® g#tt«rallr a#s|piat®i a# 
the st©Fili®» flaill-s©kiaf mf ©•» of yt^airtd 
faetors wi-re aals ftrfil®. flit gtacj-typ® -©f a sterile plaiil 
wottia O .it. §g gSs.« fti® iiib.r@a iifi# tfB is the 
gm&typ^ 0 S li. .j,®® Co r®prsstfit« mm^ eyt&plmm) 
&m d©-00 m% »it©r# ftrlilltF* All Q.tlitP a©» btlt linei 
®SBdi@a w&m Qt nm gtaotrp# ©• i|, siii woali b® 
fertility ^#stej?tr# wiita epoitei wltli tlie lys sttrile# B-@« 
©aw»s ©f ©oSifetttit® ftrtilii&tion, the su>. Fes«&-r gea© IsK®-) 
Is trifitiaifctti ©mi- wix®ii flit liateroiyf^t# Is tts#d as tfe# 
f®aalt pmm%* 
Vhm. stmaylag the »Iys.« typ© af atta^iltti-, BaMaa C3) 
fattiifi that plsBtf •hfttroa.rgott# fer the ittp^wsiar gen® 
eoald hf idehtifiefi % iil«»s®©pie tx«si,iistteii ©f tht 
piollfa. grain. j|pp.r©xi»st«lf M) pti» cstat ©f tht pQll.« 
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lit, fxlS?C sai fxM39 genttle tmtQm for pollen 
«,stor®ti|oa wl»ieli in #©api.#t@ feylllilf tli« 
e » s s »  S o » f  l l o t f  w # i ? t  f ' s f i s L i e  i n  t f e s i r  t x p r e s s t e a  o f  
fllsg# i©iit p-.artially fertile plmts om^urmA 
In their progenies.'' ,11 wm snggmtM thmt th& fi«t. liiipoiv 
tmt stmp IM appy,8ii4rig um ©f tM eft0pltts«|si sal.f 
«terlls charaotw was tii.<i tetepnlaation Qt it» sterllitj 
reaction with &1X posslfel® In-creds. B.aa«S aa yl#Ming 
abilityit was repoi»%«€ tliat ,§©»# stefile, @i*©s#@s mr& m 
gci#d .than thelp f©3?tlls iiountarparts• Mog&m 
Buggm%@4 tb&.t liifbe? fl«Ms aiglit fe--f att^rltetfd 
th« lewer 6f eaergy txpeatei lii tli© praductloa 
of sterile tsis'tlf m to ttie Qt •rlahlB 
pQllm ia fsi*tile ta»:s®is. 
ii'»lggle (.4) #0Btpa,?ea oytoplatmle asle sttftle 
0.Qj»» tfpts fK)® Mffermt soui^qs. He fsaM tfeat th@ Texas 
for® ®f sal© als&fll.ltf' wmm iittinetl-j iifft.?eat ea^li ©f 
tiie otli©f s«v#ri sowett, a® ms sis# tti# Kjm type. Wltli 
tht ®x9@ptlQ-ii Qf me male stwlis elngls e,i»©s®^ Utile 
fartatlsa lo txpi»©«®ioa '©f ii«l© sttrtlltf was fo'nM in 
%hm^ tates of planting. lowefif, wlita tli# ssate laal® 
stefllt sto©&.g wsy© erossea s. §mim ®f f«ytllltf iif-
,f®3?eiitlal tmt-Qm, tli© &mB9m slioveS s iia3:»k©4 lafltteaeo 
of datf «f plsiitirig oa m© aial© stalls txpf«#g®ioii, 
iafeflmaa C13|.. reported th# p»8eaa-t of a. single 
16 
as,».lR0iit gtne ef coatertifif t i a.ftsmiaalli' mtmtl® 
liil)i»tti m& hybFiae to parlislly fe.rt.ll® baflug mly 
4Q p&T et-Rt fberttd pell#a. minimis app®s.p#a to "be fi©wial» 
Pg data furttoer p3?®g@iici@ ©f sQ€lfiei's» 
• It lias %©•» Uliat mattaAl i^sfci.@ritan©# of 
•iiale oWim al^t f«j.« a 
factor hffflog tfie properties of s toiiirw, there is 
soil© .tvideaet ag&iaet smeh a sagg«tti®ii-. Wmmm {7) wm» 
rnmmmmsfuX ie m- gtltapt t© tf-antolt 'hy . iB©6«liati0» tli® 
@h««aottr -©hloysiislayli fftFlogatlom i&leli &ppmmi. t# tot 
sateraalli* C31) tlse.j»@ i-tm m 
mi&mQw Qf Qi aaa.# stepilltip hy i>J»t Jul©®. 
Q v m i  ( B f )  sad# gysfts 'testtiwen #ft0plss«lfall,f »alt 
^aiit mmaX hmta "eu't failed im ib0ii trail if #reiioe of mal® 
sterllt i.»f3,tttries tmm sitliei* staek to setoa or mim t© 
,st;o0^» 
lokiimjfit 191 siiggfateS «. aettie-a to-v Blmmltmmmly 
Qommtirm stafid&rd liass to fflal© tai pellsa 
Btomw tkt ^mmw msl® ittrilt 
s. pellm .ftstorer .1® as thf ftis®!.® p&mt ant pol-
lliiatta fef tli# iiibj*ea te' be eoiiftrffti. fhe felltwisag gen-
erati#a, ft.i'tll# the wegpegmti&g pr-egsay are -as^td 
as parents aat b®$k*eross@€ By tfe«- i^itwrest partRt> 
Whta th& mmrnm^ lla$ is life® tlie reeurrtiit 
pfiff-at, tfee cro«s say fet aiati® la tht oppoalt# i;ii»«©ti©ii t© 
If 
mmw^. 0fim:t3 of tlie ©ftopiatis* 'feU,# tills 
will ao^t leM Itstlf seil t© mmy gtnetle tia® 
'bmkgmm& &ommi$Rtly iSentifies tli©#© plsuts 
listtrosfgoua for tHe r©ifoi?©r gem m gmnM. Mi a&f pfoire 
of -wBlm ia po3,l®» rsstes'tr ©oastefpart® of • 
IfitorM liriit'.. 
18 
lAfEiiALs mn mmom 
••^l-toplasmlo M^ale Sterile siid FtrttiXlty 
aestoring Sto.tkB 
fli© eytoglasffll# fterility um& tor this stu&j was 
f3c203,. otetaiati fi^as the fmm ii^rlmltuTBl Ixp«i*l»6at 
Station alii wMe-ii fesa teeto foim4 toy laiig«li€o'i»f in the •V'arl-
ety Mexleao Jane C3i). fli® fertility res'tsi'trs wsei were 
fxlS'J'C, wiiieli was fitirelGped toy tti® fexat ^rieultaral Ixperl-
a§rit Statlo^n, and lii wUlQh was 4«?tl©pe4 hf tiie Eansss 
Agriettltarsi Experiatal Statl#ii. the po|>®o.im lines priastrily 
us®d in tiiii ©tuiy 13 listi wittly in ©xperimefttal 
and eorasereial h-yferia® aafl v&m d«f@lopei eitiitr at th® 1mm 
Agrle«lt«ral Exp©ria«3at Station or at tli« .fe.grieul-
tttra.1 Experiment itatlea. A total of W iateefi liaes of 
•wiiite aad yellow popcsm ¥@r® test#a to tetenaiii# if s®y 
of tilts© littts e&rpied fertility rmt&rmS' 
In oMti* t© stuif til® iiiheritaa©® Qf pollen festora-
tion, it was nmmmry to stuty the pregemy of t«at er®s«@® . 
lit lug eyte^laaaie bi«1« steril© mmtMWl&l »» the feii®l© pareat. 
Mhm&feit p©gi.slbl®, Wi, Fg ana bseE-®roas#8 &t popmm. iiitoi*®d 
X'tti# polltii rtsto^ref lia«.i Tstlgl^ .aoi I5S were tested ,©ii 
tlie eoii¥#rtet eytsplasaio itsl# s-terile @#oiittrpai»t of tli® 
popoorn. Islsred liae iBVolfet. 
19 
M9th&&8 
asalyate 
la 1951, mim iateti llaeg of poptern mm ©»®s®a on 
the laale sterll# lis# fx.2QS* la ^aMltioa., th® samt lilies 
wer® 0r©aset 'te tli© ftrtlllty rtstoriBg lia® fxlSl'O. fh® 
f©llowi»g j.tar "baek-cresite wtre madt IB teotii groups of 
erossts ttslttg tlat infertd llaes m %h& r-murrmt parent. la 
li©3, 100 ©r .wore iMiviimal plants frea pr@g#af of taoli 
of th© ftrflllty rtftorliig l3&@li*0TOSses w®re e^ressM on 
tiielr laal® tteril® 'eeiifikttrfarts aad lb® aiat Fj emssm of 
f^l27C X popeerii lalsTs4 lints wer« erssset on tfi« laal# 
sterile eewatti^art ©f tlae p©pe©rfi latore^. la adiitlon, 
the abeir® mal# sttril® popcorn lines pltii ttr®# sMltlonal 
eoaverted aal,® st®rll« pepeorn lines wtre gPQssei hy either 
fxl2?C3 aai Ki© ©r tooth.. 
ItiS pTQgmf tmm tfe® aft©?® %mm grevn In 19S4 
aat ©lassifiti fer ptll®» restoratioa. fw© <lattg ©f plant-
lag wtrt %q ©tetaiai loforsstlea oa the Inflmme &t twl-
rsftaeatal fsetors m Hit ®'Xpresslon ©f itfrlli%* Beeaiis# 
of ixrnitm &pmm smllatole, siagl# 30 pl«a$ mwu wtr© 
for ®a©li ©atry at eselJ plsntiog flat®* flie first plsallag 
wa© fflaflt ©a Stay 11 mA lh«' steeM oa Jan® ?. 
Bmmae of e«iisifierabl@ Tarlablliti' l» tatsfliag aat® 
20 
wimia #aeli tow,. tla:#iiflcatloa of lMJ,¥l<lttal plawtt «&»• 
aa.de p»gr««s.it®ly wli®a %h^ ts'ssels tffltrgei. Ai soon as- a 
tmM&l appeared t© toe aoaipleteli- fertils# It was remorea 
and the data r.@e©.pi-©<l» l©8t stgngstliig «3w.s wtrt eh.tsfcet 
m&T-g otiie.1" dsj for -a period ©f about W days* f®s®el« 
ware elasslfi@€ as partially fertll® bM sterll®. 
t© mtmmim ¥fe.@tb®r fert-llitf reatoplug llaes %mm 
available in popaero, 1*8 iBbpti H®@i wtr-e erosssd la 19.§3 
oa out of eoavartei ital® steril.f p0p.e©» llnet» fht 
ppogeny tb®s® efosscs w@r« grows ini. ©laisifled .in lt04.. 
In li§4, 20'0 plaats tmm m Fg p#ptila%l0a of th® eroes 
!§.§ sad Te12?0 Cipolltja restorer x poll«a restorer) ¥@p-@ 
srosseft an a popeem ael® sterlls llfi® to aeter-
ffiliit if th« fertility restoring faetors .fTOia tihe two lints 
were sll.tlie* , la .addition, 100 plsats fr©® m Fg popula­
tion of @r@si fxlw7C X popmm ifibred 18, aaa SOO plsnti 
from m f2 p«pvilatiom of tb# srsii fxlg70 % papoom inbred 
26 ipQllm restorer x. mU'-pollm rmtmer) wtr® cjpossti oa 
thB 0OEfertt4 salt sttrilt ©.oamterpsrts Qf iubredt 18 end 
£8| fesptetively» fli#se or©ss®i, in .sidltloa to stlfs ®a.4@ 
ill 1964 in tt9 pmgmy 'i^ws of tfe.® 11 e-onfertsS aal® sterile 
popeorn liass wiai^to bat beea ©TOssei by fxl27G ana IC§5, w.Bve 
grown im 19ii t® siogle £.§ plant rewe. Classification was 
ffiM« in ttii ttaa© sai'mer a.i la 1064. 
f© sfaltt&t® th,© »etli©i pro-posei toy iekliardt (9) for 
Ei 
.ftlffiMltaneoiitly @©tt?ertin,g laferei. lines to male iterll® wd 
pellea restor#^ ooyuatei^arts, stveral fertllt plants i» 
segregatlag rows of e&^h of the nim& mals sterile x -pollm 
vmtoimr eroesse gftjwn ia ii§4 w®r« baek-emaseS "fey the 
i»ee«rrtat p0pcio.ra partnt.. progeny of Uo ©f tli-ese feaok-** 
croBStd liiit-s, i ani 18, *«!*«• grown In tb# gf@totiowee in 
Itie winter @f 1954»5i and s®f@3?al of the fertile segregate! 
sfatn b».e3^-.Gras8fft fey tli© remrrmt pjpso^ra parent. Th© 
pregeuf froa ttiese 'bael:"®roasts wtre grown aafi •©l&tsiflti 
tor fertllitf r®st©rs.tioB in 1055 f©r coapariioa wltii ot;ii®i» 
segregstiiif popttlatloss • 
BS'iM. ©a ttiie per eeat of p©ll©o shtiilug plant# la 
1954, v^mmt seed tmm the lilgliest ana low«@t progtny r?>ws 
tmm eigHt 0f tla® iil«@ stoaks w« plaa.ttd In a oompletely 
raafloiilassi split.>-pl0t t© «i«teriaifi» If ^iftrnrmms in 
iii#a.dliig M«i»t eoa®i0t®»t;. ^laet the raage in peretntagti 
was b@t.we©s 2i aafl no trajasferaatiea vm m@e& in analyE-
lag th& data* 
Follaa eliay&etegig ti.es 
In 19is, sMples ©f tass«lt of tli# mrm&l Interet § sad 
18 mi. plants MetepotrgoM' tQW fertility rtitoring faotors 
whleii H-ai. 0'bt»lB«a by th# aettot deaerlteed % tel±iai?€t 
(9) w«r@ tai.©ii at tfet tiiae oi' ajntbesia. fhjp@« spikelet® 
22 
w«i»e at raaten fro® tht bbmb gemtral area ©f emh 
tftfsei toraneli aai the per eent of poll#R grain.® whl^h .stained 
im l©€ia« was f*©©0rA«a. la 1SS4 sM i9§5, tait«X 
»aiBpl«s sXs© w%m tmm tmm f&rtlslly fertile plsats with 
v&rylmg peretatagts of aotii©r -txstrtioii • I.» »a4ltl©ii^ 
0sispl®0 were tek#ti of aoimsl iiifertd 12 hm&ma It 
wa.0 tliat %M ssfregating pmgmy ?ows of tbls stock 
lia4 stt ttOttfiiallf .Ififft iwafeer ©f partiauly fertll® plaats. 
All ssfi^lti mm iraatilstely iiiatrtea la fo pm eep.t ethtyl 
aleatool an til a wmppMloglml exaalR&t.l#» of th.t pressfirtS 
ta®®#! toraaeto 0oml4 to# aiwle. 
fertjllity res to plug 
Is 19§4, a prellffiliiarf sttoif was laM® to ietewlM 
whetiitjp fertile tftssili of pfageni- fi^j® aitle sterile z 
pellta .restorer ©r©gs«S Ub& S: slullsr Itoftli ©f period of 
polltn sMMliig a® th© original gt#.0fce. fa8S®l« of noraal 
labr«ts and tasfeia la stgregsting r©w« of tii# .i®.m@ gtoek 
wert tagg«4 on the day that antliesls begaa. The tassels 
w®r« ezaffilnefi fer anthesl® ©aa.ii mming iiii.tll the matters 
at til® bast of t&e tMssl wer® txstrted. la aMitlon, a 
jaumtotr of tassels from partially fertile plaata wem tagged 
sad tb« Uttsbtr of days fro® the first to final mtlitr 
gs 
©zstptioa wai 
In a mm detsllet stttay #f pftptlall|f f«rtile 
tmmls wmB plaimei towt m^t eoRtlia»@4 beestist Qt & high fre-
que-iiey of blaitsd tassilt fittt to ralBftll sjii, high 
terap#r«t»i»es. 
u 
SlFEaiMEim BlSOLfS 
Seattle Mmlysma Qt Pollea Restomtlea 
tot- Hundred ©r aor® B0i plaats in «a@li of tai6 aiii© pepia-
©blaiii-st toy s»f8ia,g p&pmm latered lises to fxl,27e 
and baefc-erosaiag %q th» popsorn lobrtds s-tre 0»8set ©o 
tiifir QmvBwt&d malt sterll® eattnterpart la 1953. 21ie ©lassl-
fi@ati©ii Qt atgregmtlsg aM_ pygesy mw» grown In 
1964 Is pr^atalti ia f«©l« 1* la oa@ i>i>palati©ii (tMe ero«® 
viiioh iRfo-lt-ti pQpQwm iBfei^ed 2S) tli@ distrlto-utioa deflated 
sigaif-le-aiitli' tmm s ,lfl rati© of legregatliig vtrstts aos-
s#gy®gatittg progeny »ws. fh@m also w&s son# om tii.@ 
prop&r elmBiSXmtl&a ©f a few itgpeg&tiag mwM of ©rcjsses 
Involving p©peo2*rt. liifejptt lias 1£. Ifegt ©f tjie B§gme&ting 
progeny f*0'VS ia ttiis ©i^g® iiafi aaa#:rotts partially f©rtil@ 
plants sM 1$ &t til# 4E ifQMi ©lassIf4ei at segregstiag h§& 
m eO'«pl©telf ft-r.til® plants la eitfctei* of fcti© two dates of 
plaatlog. It app&f®Rt eosplttely fertil® plsats arid sem© 
paptlallf f®rtil® plants wtre ot>s#w®4 la eittier €at@ of 
plaiiting, tiie progtay row was olsssiflet a# itgregatlag. 
«- — 
M@mmt §m& Qt 29 ot th® eroasts lnvoltliig intorei llae 12 
wa-s again grew lo lig©* App-ai»ently ii©riial ftrtlle tatteli 
wer® i3tss®p?ea la tverj ease,. altli©«f#i gea-trsllf Issa thaS; 
30 per ©eat th# plants In eaek iegregstlag row exi«Ft«a 
c 
fsfele 1* of segregating as# fertile prngmy mww tmm t^st 
0TOSS&# 0f illai® 10|_ popmlstloSB: tmm elosses hmtvmn 
Ron-pollea restoriag popeera labrtia x pollen rastoriag 
fxl27G baok-©.p©ss®a to tiw popcorn lofeets 
fatal 
Fa^igree. • ei^ssaa 
S#g?efa.tlag QTQMmW lo n- fe^egy#g at ing trosse-s Per eent rows sfgregatiBg a.f.  •X^ 
5 105 S6 4? ^ ..3f 1 o-m 
IE 101 42 m 41.^ 1 8.861 
-27 11? m 51 56»41 1 1^P5 
15 101 §3 48 S2.48 1 0.248 
1*? 123 . m 65 48 •fS 1 o.oot 
IS • 112 SI 61 4S.i4 1 0.892 
2£ 113 m m S2»£l 1 0,221 
£8 117 m 64.10 1 9-..30S"^-» 
§5 1Q& 5£ 49.53 0.001 
total 9 16.^249 
Foolefi data 99£ §14 4?8 61.8 1-.30-6 
ietepogeiielty 8 14-.943* 
/ 
^^Signifieaat at the 1 per eemt level 
*81grilfloant &t tbe 5 per cent level 
Ei 
mthBTB m& polien. Few partiallf fertll.® tassels, wer® 
obs®i?f©d ia my of %lie erotses iavolving ether l»'toi?©d llrieB. 
Qmpletely fartil#, fartlallf fertile aacl ©oaplettlj sterile 
tatsels mm se^tots of sterile sot fertll.® tas«©l8 are 
Bhowu ic fipiiPt I. 
Proi^mj roMi of all eowrtrtei sal® sttrile popcorn 
14n©s by fxlE70 w€S»e ooapletelj ftrtll®, except male 
eterll# 12 x fxlg?S in w'aioti partlallf fertile and 40 
eoapleteif taisela vem ofestrfed. Ml converted 
lilies. @xe®pt popsorn iabrti S wtr© eressei by ISS. All of" 
tiie p-fogeay fro® tbtse ero^sses ymm csoatalttely ftrtll© • 
Bsstt oil data ofetslnei, im 1©$4,, th® two pmgmy rows 
w©r# fmm eaeii of felie BSi, pjpiilations (except 
liil3i»®d 12) vkiMh hm& tii© higbtst aad 1mms% p^r &mt of 
sh®i.difig lefeels. Seraaaiit ie#a at thmn oreas©® was tb-^ 
plaiitsd im li5i ir* a eoapleteljr ranfioalaefi split plot 
tesigii wlto till'#© 2'tpll©atlori». Llnet mr% @oeiid®red 
»ala pX0ts ani leTsl ©f tatstl fertility as subplots» to 
®rror wat la selectlag i##a ©f erosses Imrolv-
°sW' 
lag lmbm& line 1? tiii accorAliiglf, this -«ag Bot Inoludea 
in tilt saaiysia. fh© analysi# of wmimm of the per cent 
of siieitliig taiiels Is prtseiittt 1® fsM® 2. Cposssi wMeh 
tiai til© high& #M lower p®r o#iit of sfesMlag tassels in 
19S4 alsd toad a slgBirieaatlf Mglitr ana lower peif cent of 
tagfils gfeftidlog p©Il#ii» regpe^timely, la 19§t. 
Pipjr® 1. &M sterile tasseisi upper left, 
segmmt'S o! r@rtiie sud stefll© tsfetls 
from a stgregatlng progeny rmi upper 
right aiid lovier l&tt aad right, e©Bipl®l3#ly 
fertile^ couplettljr steril® ani partially 
fertile tassyls 
< f 
•K. Va. 
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fsfel© 2* Analysis of tarlanos sf per cent fertll® 
ta«s@l0 In progsiiy rows ©lassiflei the 
prmloms fe&r m hXgh s»t i€>w in ftftility 
Sowree of Tarlatlon 
ms^ma of 
fj*#®€oin Mtan square 
In'tojced 11b  e s  6 38.53 
'Level ©f fartil© tasstls 1 5'?4.24« 
Xnttractlea 6 116.25 
WitMa sttbelssset imrmr)  m 105.22 
«Sigiilfi.©a.rit at tjli# 0 per aent level 
C'0r3f#latl©iig ©f tiie p:tr fertil® tsagtXi In segre-
gatlfig rows 1ft tilt tw© dates of plaiitlon are presuntecl in 
fabl® 3. Ofilf tii« e©»#lati©ii 'mtvmu progeny raws of 
erostes levol^iag inbmi. 12 vm foiinci to to® ilgolflcartt. 
Slaoe tatse 9m$mB alst iiM m very Mgii y#? oerit of partially 
fertile tasstls, a auiiber of taaials of tm aomal Inbred 
line mm a&apltd cliafliig ia 19S4 aria tkslp pollen 
exftiBlried ffll©i*®«ieo,pleitliy. la mery oast a large uttstoer of 
laeampletitlf staiaei pellea grains «tre ©bsewtt. Ia sMl-
tio» a few eGnplet©!!- m^ty p).ll,©.n gmias were uatsd. 
fhQ%omiQms^&p^» ©f P®11#b s&mplm froffi Inteei line 18 ®j:*e 
sbOMB in Figure E. 
'Bmm»i§ ©f ttit anmsnal iegrtgatioR of croBsm involving 
Inbred ge, inilvidusl piaats o-f Fg popul&tioias &t 2B x 
[ rignrc 2* PtJotowlaFogmpiis of pelltn saaiples frem 
; twQ tastels of lioraisl lBbr®d i8 grown in 
' 1064 {tQp} m\A 1Q§& fbottoa) 
i 
31 
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fafel# 3. C#©r»latlaa ©f pwr mat t&s®©ls Ah^Ming 
p©ll@a ia segrtgatlng mv& ia tm ast®» 
#f plaatlag 
p©dlg,rtt i..f * r 
§ §4' ^wn 
12 40 ,44a4»#' 
2? 64 .1?31 
in &1 -*0401 
1? §8 .1698 
18 4i .£291 
82 m 
28 W .lem 
§3 m .iiw 
••^Sigo4fl..0ant at th# 1 per em% Xtf«l 
felEI'C «»t, -for IS x were ewistd oa 
tiielr respeetite aale sttrlle oooBtsjpparts tm 1954 and 
•grown In 19i5. Tiit ei^'sse® wtr® ©laaslfisd «« iniieattd la 
fatele 4. Til® gpoap ©f erossts lBT©l¥i»g lafereA line 1© 
stgrtgated 1» & mtlo wltfe, rtipeot to ©ouplettlsr 
fertile -rows, stgregatlng tows m& ooi^letely stepll® POW'S. 
fli© group of ©»s@es in-toliflfig labrafi 11a# 28, hovm^ir, 
.d#¥is%©i sigaifieaotlj from a li.gjl mtlo wltb mm toaosy-
goaf fertile aoi Itss mgmg&tlng than txpeetei ©a the 
33 
TmMe 4« ¥2 ilslFlbtttioa peiita ristorati®!! 
fro (ft two poUmi r©.»t®f»er x .ii®ii-p0lieii 
erosst® ai aemiaret by pm^gmy 
rowi fiwtt tt«t @r0s»®» to male 
pmrmts 
-of la-mmm rom 
pedigre® t*ertlit • 'Segregating S'terii® 
18 :s fxlE?© Ob®®rvM m m- 23 1.'60' 
2S.?S i3,S 26.75 
2& X fxie?e Otosefired S3 n 4g 10.30*'» 
lxp«et®d 44. f 5 at.s 44. ?0 
at tht 1 per eeat level 
h%9ls of .a sliigl# gen® for pollm reetoratloii* Appjpoxl»®tely 
half of tti« plm&%9 ia etgrtgatlag rm& of tsoth fromps wti*® 
eoapleteli'' f©i»til®.« Qm partially ftrlilt tass®l was observed 
1» taeli ©f 'ttii ©f th® um».Bm el®)Sfifl©t at asle sterll© and 
twQ partiallf ftrtil# ta®s®ls mm, ^hmm-eA la #aeh ©f fiv« 
©tiler erasses el&ssifltl as m&l# sterllt 1» tbe progeiiy towi 
of Qmmm involving t8tei»#& liat 28. S# partiiaiy fertile 
tsssfls w9m-QhsBTVB§. im progtaj mm &t ereBM&s Involving 
inbred lln# 18 wfaleh were ol&Hiifled as stgrsgatlog 
or sttril#,.-
IB 19M, g@lfi wer# mad# im ttoe % ems&m of IB eon-
verttd, «ale gterll# liats wM®ti IsM ©ros@#i t© tltlier 
34 
I§§, fxlETCI or teotli, fii® fg plants tmm thtg# sroises wm 
grown lo. lt§§ aad elatslflt# foF p©f mm% f#Ftlle tasstla. 
fl»® results ar® pr##.fiit#d la faille §» Althoagb a relatively 
iffiall Biiabfp ©f plaati w#r® greitfs. It app»ai»® tlist tl® i»e-
a©tl©ni Qt IS5 aad fxl2*?0 a.r© si-«H«r aa tii« ®al© sterile 
fea#kgrowwls lii'ir@lir©4. 
la li§4, S8 aai 84 ladiTlimal plants ©f aa f*g .popiala-
tioa of fxlffO z !©§• wtrt eroited q» ©onvertei »al© sterll© 
iRtetii IS m& 28J «ijp@etlvely. fmgmf mwu &t thete 
test ©jmifies v&m grmu In li&& mA olstalfltd fo'r fertility 
rf^storatlQo* Appi*oxlfflately go plants ifi ea©ii progefiy tow 
Mtr® sxsolaed aM ®H tassels mmpt tiim appeared to 1?® 
Bormal. 0«t progtiiy ro* bad tkr## st®.rll© ta6»«l© o^t ©f 
2£* ©at iia4 fdiijp sterile tasstls out ot 21, aad two had 6n« 
sterllf ta»®$l ee@li ©at of a tetal ef 14 a»€ 19 tas«®ls» 
respeetivtly* fii®se tassels .all hat the ebmpaeterliitl© &vf 
appeeipaaet  .©f  s t tr i le  t sss t l t .  «»d could  a©t  'b® mlMtBkm for  
t&sseli wM©to wert blaat«ft b@ea«at Qf liot wtatfe«i». 
In 0ra©i» to eiralmat® tb© lyftss ©f glamltsEeowsly oon-
¥ertlng mpm&l Inbred iiises to tlitir eyt#plassle st«pll® 
aH'fi i>©lltii m&tQmtim ©QiiOterp&i»ts,|ftrtil® plants'in 
stgreg&tlag mwa ©f ei»«>s«e® involving elgfet lBlji»eS llaes 
m& fxlBW wtr® baek-ero»®e4 fey tlfee original popcorn lmhm& 
p&rmt In 1064. pr^gm^ of labfefis i aoi 18 ¥«» grown 
III th.0 grmm&ma^ la tfe®- wlwter of 19S4»§§, Ml&v0m fertile 
35 
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pl.®iats ©f tlm lawQlwlm iabrtt S and thrte fertile 
plaats or tte,© iOT®lTl»g Inlirtt IS wer® again feaek-
eross-ed tlie ref-un*®iit pe,peoFa par#at. fbe prog«ay rows 
of %h%' ©Cg er©.s»«« sM® la %ht frt®iili©iis# and the 
ei»©sste of m§ othtr six lliiti wer® ©laisifleS with r@ap«ot 
t© fertile nBft iterlle tasi#ls la lti6. flit data art pre-, 
sent'ei la fall© 6 with data from ftgref&tlfig rows obtaln©d 
hf the mmm.tlmBl proeeflwir® showm tor eooparl^ 
foa. file ¥all(lltj of tMs m&p&Asm mmf b® questlonea 
s l a e ®  t h e  l a t t e r  e r o s s s #  mm g r o w n  l a  1 9 0 4 ,  frogmf &t  
©at of the ba,®k*eraas®s loTolfiag labrsi d whleh nas madt 
IR tb® gre^iitooms# wtr@ e©mpl#t«ly »alt sterllt. lltfa©r tait 
plmttt baek'»er©i8«d was gm&tM&lly sttrlle fatJaoagfe pheno-. 
tfi>lesllr fertile, er tlit sa «rr@r was iia6.t In prtp-srmg 
i«©d for plaatiiig lo I95i. piiQt0mler©gi»apiis of polltn 
sasples 0f aoriial IS aiiS from a fertile plant of 18 ICg on 
a eyt©plasal0 nal® st«rll« 'bse^groiiM mrt stowa la Flgwr# 3. 
Sffeet ®f fertility Itstorlng faelert «it Oytoplatml© 
'BmkgmmhA m period of Aatliesia 
i. prtllalttiBry surety ©f ttie Itiiftfa ©f tl»« tmm the 
toeglmlag to tot of aiitla«®l8 m liii.l?iaa,al plaats with dif­
fer eat 0yt©plaiale 'bm©kgrotiii.4s wa« Hade in 19S4. %© data 
are preseated In faM® f* 
6-. QmmpmplmQtk ©f pm %m% poll®a p^storatl^a la pmgBUf mvB of 
X » aad •m X _l£ type ei^sses® 
Oil * % VT Q rr • X Mr 
Petl.g»e 
lo- ©f 
orosies 
fotsi' 
pl.ao-ts 
iE31iag' 
plants 
Per eeot 
ferttl® 
ie. of 
orostss 
Total 
plants 
Sheddiliig 
plants' 
Per cS"! 
fertile 
S 10 114 m 4S»g iS £178 1111 il-§ 
IB 7 llf 46 39.3 42 1440 4SS S2.S 
B7 ? 117 S4 66 • 27.63 1316 47.S 
1& 4 ?4 m 52.f S3 2110 1073 60-.9 
1? S f4 m so.o 22m 1112 48,8 
l& 3 m • 2? 60.0 il 2072 973 46-.9 
22 2 44 S2 §0.0 59 S343 1160 4i.S 
£8 4 80' &0 6g...S 75 3iS4 ism 4i..2 
S3 . S 109 56 §1.4 5g 2213 1000 44.8 
^QS£ C3|^ eytoplasKie male sterile plants Mtemzfgoms tor  
psllen restoration aad hmmtygouB for noii-poll©tt restoration, Fsspectl^cly. 
figar© 3- PtotomlewgFaplis of p#Xlea tables j upptr,-
,  S o j M a i  1 8  a M  l ® w e r , ,  a '  f p l a n t  o f  
18 BCg, 00 a eytoplasffli© wale iterll® 
bmekg»«iid 
39 
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fateXf •?. hm^th of mUi^nls peFiofi of iodtftdisml 
plaati Qf liowal IntoiPti lliaei la ©©mparisoa 
wllb fni'tlle ®iia partia.llf ftrtll© plaate 
10 8«gi»«gatiGg ba©E»6T@s«®s 
FttlgTtt 
Of toplaisial© 
toa©i.groiaai 
io. Qf 
plaBts 
IT. length (dayt) 
@f Biitii@il® 
S noraA 3 §.? 
© ^ sttrlle S • 1 
sterll# 8 ft8 
12 oorasl 2 5.0 
IE sterile i §.9 
lEPP st@rll« 3 6.7 
E? nomal •g S.5 
2? sterile 4 e.8 
16 a©rati E ©.0 
1§ sterile • 6 S.3 
l? • mmsl 3 4.0 
1? ittrll® 3 6.0 
Ifff item© 1 9.0 
18 oermal 4 0.3 
18 itertle. 4 5.0 
53 «i©rmal 2 5.5 
S3 tterile i 5.§ 
®PF refers to partially plants. 
Plants were txanliitfi for tae-li immimg. &1-
tiieugii relatively fm plants were sampled, tli« result® 
IMleste that psrtl&lif ftrtlle tasieli tfeefi pollen orm a 
loiiger period ©f tlo# than dia 0oaipl©t®ly fertile tass«li. 
43. 
W9llmi Stoaraettrlitisi 
lieroseopie msMiu&tim of 'p^llm gr&im tr&m tii© oilg-
IsaX J-Gbred lliieg &M. ftftlli plsBt® from itgr^^gatiog rows 
of bse.fe-c.r0'ss@s were »aa« la 3.055* fhe iata f»m this 
sr« sa»ffiii2*l2®(i iu tAbl# S as the ptF €ta* of ptllsn gmim 
tafei# S. p«p eeiit of QQml&tely st&laM pslltn gralas 
tmm tkrte flertts per pl^aat Qf tkrm plaats 
emh rmvLit'pmt popcorn parant aM fertile 
prog«Bf fraa g#gi»egatlng baok-^eroites 
Cytoplasmic Piant 
Pttigrte bacM-grouai 1 '' ' -' g"' 3 
§ mQrm&l Si 90 92 
i iltpile m 90 90 
g? aoj*mal 98 98 98 
gf iterii# t? iS 98 
15 »0»al 9§ m 
16 • gt#rl.l® 99 i§ 96 
If iiormsl 99 99 99 
If 99 m 95 
m a©i*aal 99 99 98 
18 it.^1*11® §9' 99 99 
22 mm»l ts 99 99 
22 stepil® 99 to • 99 
ES Mrwal m 98 99 
28 sterile 99 99 98 
63 mmal 99 •S8 97 §3 m 99 99 
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stalse-d tef iedime.- fh# .rsswlts from lubrad 5 were 
aifftreut tfeaa those fro® the rfiBalndei* of the lljaes 
ia that toQ-yte tti» ©rlglsal infereA and tb® hetsTOEygous plant 
with a oytopla«4@ hai a luwtf pef etiit of pollen 
staiset by iediii®* the remainder af th® lla®« tlitrt 
®pp#arsfi to b« as #ffeet of eytoplasffl ©u the tepesltloo of 
itareii graB«l«8 la tto© folltii, grains at ^fideaeea by 
%QAim Bt&lu tell. 
MlGroseo|iie s»«laatioa tb® p«3ll.tn gprnlms tmm 
pai»tlsllj ftrtil© plfints In itfregatiag mvn was aM® la 
liM. fi» pell en wad tiafcec f^ia florets about tw© inches 
below the aj'ea. ©f astlier txiefti©a oti tiie main 'braacli of the 
ta#s@l. the tassels tftre elasilflti gwbstfaeiitlj with 
rtspsct %o til® t©tai ar®a of mither txtertloa. fbest data 
are fwseritei la fable 9. S@»© flortt® In alaost ®¥ery 
elaflt bad »© polleB gyaliis whl&h st«lat€ witb lodlfi#. How 
fes thM B.wm Qf tJitlifp exsertlaa teertmiei., th#!-© 
app©«#d to fe® a grater amaber ©f witli a felgh p®r 
mat &S at.iiii©t pollea gmlrif. 
Fb0t©fflieregFapte of pellea fro® flortts @f ttire© plMits 
witb appK)xiffi«t©ly iO per mnt mither txatrMea apt shown In 
figurt 4. 
fig*ir0 4. Pii©t©ttjle3mgra^® of pQllta «sa»pl#s fro^m 
tfe^ F®© pissts wltti mthe.T txi.ti»tloii of-ef 
§0 ptf tile tassel 
44 
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i? 
'  i ' / 4  • J  
4i 
fsfel# S. Afsmge p&T cent art4 yaiige of oompieteif 
itffliloed Qrmim three florets 
from pmttl&llf I'erfei? plaats with varying 
perceat&g#® ©f latfeer 
P01? e#at area of Ho 
plaiift 
f9W emt eea.plttelf 
ftalBta pollta graiiii Sanga 
1 g 10 0«"32 
3.10 10 il 0-9? 
10-15 3 17 0-S5 
20»£S 3 i 0«S1 
30"»4:0 g 39 0-76 
§0-75 IB m 0«100 
?i*90 § tE 30-100 
%mlTQmmtB.l Ititlumm ©a Exprsi'sloa of Isle .sterility 
Saeii of th® ©fotsei from IMlvlfimal plants of the nine 
^•a®k-'OJ»ss populations fe f%l2'7Q m th&lr mnmrteQ. male 
ittrll® aowJitejpf'arti wsi plantei at two dates in 
ii§4. fli© pere.@atag®s of ftrtil# ppogtRf of tfee ctx)®ses 
itihlQb segregstsd for cial« sterility are shmn im fabl® 10. 
G»lf @i»o«e®s of iabred lise 12 Mad weh Itfii tliarj §0 per 
mut 'Qf taei«l« wM©'^ ¥©r« eltber eofiiplcutely or pa*»-. 
tlallj ftrtlle* Of tlieee, only 8*S end 11.S per omit in 
thB first m§. mQQM^ pleatiQgs, ifjptartd to 
46 
fatole '3. 0 F ® r  © e a t  of tassels in segrtgatliig 
eroiitt nln# pepulationi of pollta 
j*#stoi'#r tos#.k*©rost®« creaeet oji their 
©jrtQplssai© fflale ittrile oi»mt&rps.Tt§ 
SeeoBd date 
of Dlastlug 
TotS.' liFtiit 
plants Blaiits 
8 109 § 4f.3 1211 §7.0 
12 m E6.? n§ 38.0 
2? 1240 44.B 1643 50.6 
l§ 87? isa l£33 §0.0 
17 1004 49 mn 43.5 
li 84 § 48..§ Ir 7 46.0 
22 1004 aa.4 1^9J. 49.3 
28 141f 48.1 I f f O  48.5 
53 lOM 44.R' , 
fetml 9208 4:0.3 1184 S 44.2 
toe eo,i^a,et«tljr fertll#* Slasilflettten af ©-.reas®® in th® 
fijeit planting of st^&ka of S., 12, aai gf was 
bteams® of strioiis ismage %& taistls by th% ImFoptaft Qom 
Borer. These eroBsm wmm m-mM&p&hly earlier la maturiti' 
than ffe® r®iialMer. fiit iaisagt t© t&iftls asy aeeomiit in 
part f©r tiie l©wfr per eerit ©f tasgtli elatsifiefi as fertile 
in tii« first plantiag fiate. In satts rowi of tii® later 
first Sat# 
oJ 
Fttigret 
total' 
planti 
ftriile 
pXmtB 
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aatarlug steeMis la %lm seooai planting, thtre sppesrei to toe 
some Mastisg of tasstls, I©wt?eFi no smM tastlti »pptared 
la 0#apl«tel|^ gt^ril© .pTOgtoj mvM^ It li sttgg«st@i ttiat 
p@i»liaps oiilj'those • tassels wMeia w©re fertll© were fiaiaaged, 
tiims aeeouatlag fei* the lQW®r pei* e®»t of tmmlB eiassified. 
ae fertile la the s®c©ai. pl.,aiitiRg Qt %h^ Ist.® iftatttrlng 
orosfits-
tii« of fertile tasiels la the i)»ge»y of 
Qmssm Qt ®Xght malt iteril® popmm linen pol­
linated toy eiafl® Qmsem of tties® liaet with fxl2?Q &m 
prestot®ft In f&bl© ll. iiiil# tli® Uttaber of plants available 
f#y elassiflsatiQji was swall* the reittltt are .iliallar to 
tiios# -pi»«8®iitei Iri fsfele 10. In the pr^gmf row® of the 
ef»a«s lufolfiag lafewi liat IS, s#fea ef 'tlje 1? tasstls 
Blieddlag p#llea &ppmmd to toe ©8lf partially fertile. 
Ml otlier fertil# tassels in these ejpofftt spp&BTBd to 'be 
iio»al. 
BsmmM eyt©pla«»iQ lal« Sftfillty m& P«llea 
RestQram©.!! la f^peom 
.Suriftg 1S©3| thwm pXmtB ©f tlffereat ofigla whieli liad 
i'teril© tsintla mm »ot®4 ia the stlflag oiirs#ry» Open-
pQlliii&ltd g@ei «as iiai*¥ss't;ed tmm thfft® plaatjs. fpogeaj 
mvs imm tlieae flaata *@re gmwu find elafilfiM iin 1954. 
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fafels 11» Pol* oeat fertile Uasatli ia gtgregating 
rows 4eFl¥8a fros e«»si®s of ecjnfertM 
aial© st0?4.1® 'poprnwa liati «li®fi slagle 
ei^iits ls#fws«ii these Hats afiA TxlSW 
tts«i as %h^ polXtft p«r®ul 
First date 
. „  
BbgoM 
@f ©lai 
date 
itln® 
PedlgMe 
fetal' 
plants 
" f fertil# 
plaflits 
fotai ; 
plants 
i "fertile 
plants 
12 IS 44»4 gs 39.1 
27 7? 43. 84 51, g 
li 41 4.3'.9 48 §4.2 
if 46 S6.S' 4?' 01.1 
IS 36 i5.§ m 4:4 *4t 
22 44 4?..? m 42. g 
28 4E 50.0 SI 51. ? 
§3 sa .feO-« p IS ShM 
Total 3S4 49 ,2  4SS 49.5 
Itt ali ease®* ttie pro-geaf were X®t®lf ftrtlXe* Again 
in 1954,, Bin® plaii.ts la ttie mrmwy wtpe oto®«rfea with 
tassels* SeKt of tlaeie were sibteei wltli ©thtr plants 
in tii® s&ae llR®. &i»a otlitrs were allowet to ©pea-polliiiatt. 
Oi© pmsmy mm ^lasiified in liM* la mil casfts excspt 
oae, all progeai' wtre ©oopletelf feptil#. Ii» tli® out 
mu&l ©as®, oaly tm© omt of §6 tssstls wtr® ftrtlle. 
Of til© 78 ll»@s of popoom er©isti ©a ©ytoplasaie nal® 
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pljuite Ui 1953, several erosies partial 
poli#;ii reutoi'atiom aiKl me ttio^ed. eeii|>let© polleri restora-
ti@a» Be tolled ©lai®ificjgtio.B Qt mly the 8# pwgsny tqvb 
is whleh there was coaplet© or p».rtiRl pollta restoration Is 
pi»ei©ii.t©t iii fable 12* fht paFtiallf ftrtil® tastelc4 ffsom 
latejptd liii® 11 varied from only ^ flmll a:r©4. to slm»t mm» 
piet© mtUm mmrtX&a, lowefei*,, mmy of ttie arittierf 
table IS. Pollen restoration ability of different 
popcorn tnbrti lims 
jPtdigi'tt 
p. 
F 
BCi 
1955 
PF B 
1954 
|{.a 
& 1965 
ppto 0© f 
Itid 
PP S 
11 0 21 40 0 14 ?7 0 8' 23 
38 0 $' 64 Mtm-m omwtX- . WKlM icni m 
— 
, ,41 123 0 . 0 «liK tm '««*'«M> 21 0 29 
61 1 IS f§ Q 2 43 m mm 
— 
§4 24- G 42 14 0 14 
m 0 0 B6 •iW'** W.«w mn**" — 
7§ 0 £S 28 0 13 0 4 11 
82 0 61 m «#**» •rnmim 
— 
®F ftptil®-
*- part iai lf  fert i le  
®.S - sttrile 
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appe&rt# sliPlvtlitd. fro® eelfet p«:i*tially 
ftrtli® pl®ti sad, tmm 'B§i plants w®re fittrll# to a great®? 
i®gr©e thMk th® Qwlgiml cross* fm of sisl® st«rile 
X 64 wBm- aot in ag»eiii#ot. fhme creists wsre rea&fit in 
19S4 ani elaiilfiaatiea af tafe wmgrnw mms in It&S showed 
HQ reitoi^am©!!-- pTQ$m%y #f a fertile plant l» tlit 
segfegatlag slastlfitfi la 19S4 liafi l€ fertllt tassels-
sad 14 at©rli® tasstls* 
iRbrtd lia® 41 restorei compl#t« ftrtlllty, tossed on 
bottoi 10§4 «o4 ISiS data.* % pjpogeiiir ©f Um plants 
fKJEi this e»®# Iri app^-siaalseli' ?S per oent 
and ti f®? eerit sttril® ta«f@ls* erestts of male 
steril® stetslii fef siagle ercssses iavolTing Ittfef-td lint 41 
mS. four fcttowfi am^mBtemm la pm^eny which 
h&i. appro.xiiiat-#lf §0 par stat jftrtilt and ©0 per e®iit sttrlle 
tasstl®.* 
Msetjisios 
lasti upoa bae^-.0r©8i anA Fg it kppmm that in 
mBt msm th# gm&typ<$ ©f Txl£?C I*©? rtstoratism of viable 
|j©ll®fi la aftoplasai® m&le sterile Qora pollm la eoBdltieiidd 
by 0ii@ a&J©!' gens. l©w#v«r, iii the eross ©f TxlE70 x inbred 
28 a® ®ueti slaplt txplsoatlon is s«ifclefaotot»y.» labred 28 
apparently did not i?©ie©s@ a g@n@ or geiitf tor polltn 
restoratioM as stowa fey falltti*# t© pr©fi«0e plmrtts witl liable 
politft Mil®!!, it was as#a a,i & raalt p.ar#»t m mmle st«rll« 
IxE03 ia tii« BQit BCI2 BC3# Fmi?tIi«w@Fe, If -fflpdifiers 
wMcM isslt sterility wtre prettiit, it oiglit bt 
expeetft tiiat ssm® plaits in s«gregstiiQg mm wottlt b® only 
partially f#rtil®. Oaly %hre% ©f 3#18f plant® is etgrtgat-
Ing QmsBm witii lribr®<l E8 ¥©r© elsstifitd a® partially 
ftrtile in 1964 « n. soaller p®r#«atage tfean ajfty ©f th# eth©r 
labred. s to 8 Ms,, sxaept 1§. 
If ©ae iisj©r %mm mA Biodifyiag g®a«f tire responsibl© 
for %'m greater iiuit>er ©f stgrtgstiag eKJs®#i than sipeetea 
frois BGj, plants of fxl£?€ x 28 for t.lie gr@at#r ntimber 
of eoapletely ftrtil.® &mM&m tmm Pg plant® of fxlg7G x 
E8,, 0,0# B4gJit e*p@et & eorrtspoadlagly Mgher per csnt of 
fertilt plsat# iu segregatlog mw9* this mm mt the eaf®-. 
farther, »4ifyiiig §©Bes whisli supprtsi @t«rility would to® 
expeeted to result in & fitereast ©f eresBm with all iterlle 
m 
ppog«jiy anfi m Immme ©3roi®®s with stfregatlng progeny» 
A l?2fl rati© ot ftrtUe, aegrtgatliig and sterile pmgmw 
mwe of eresBt# iat-olftiig Fg plaata of fxMW x 88 weuia 
result if ftrtllity r^storatl-Qii w©re ©onaiti&aet fey one 
.major gea®. With prestat., a itfiatioa twom thl® 
rati© would be expeotefi'to reaalt in fewer sterile erossss. 
file Fg p©pttlfttl©ii of fj;12?e x 88 aid not fit smch an expeeta-
tiaii. slae® ttee Xmmm9 %m #©iiplet@ly f.ertil« eross«® wm 
at the mpBmd ®f tiae ©r^aits whos® progtay w©re stgregat-
iog. flit ©aly «plaiiati©a that eaa fe# offered it tfest aaa. 
abtrraftt pliat ©f 28 wm »s@d ia iiaklag the Fj^ of fxlSW 
X E8. Aaoertingly, ilsee tfet fg a»a iOx 
original @r©si, al^ncirffial resalts sight fee txp@©ted iii tooth 
pop«l&ti©mi. 
fh# Sg pepttlatioBg fro® ©ro-ifsa of 12 ton^rertea male 
sterile lia#i with I§© aad fxlBfC iatieated that th.® p©ll®n 
res to rati©® setion of th#se two liiies w&& aiailar m& ooo-
fiitioii#4 fey a single d©ai»s,iit gea®. furiaier evidtn©© of 
tlie siiailarity of tlae gtaotyp® for pdllea rettoraticm in 
tliest %m liR©« wsf ©fetaiaea by tt#tiag in f2 pjpttlatioE of 
lis X fxlEfS ia arosis® oa eytoplassi® st®ril« ®to©lti. All 
t©®t brasses wer© ©o»plet@ly fertile, swggitstiag that the 
pQllm rmt&r&tl&u gejiti la Eii and fxlEtS ar« all#lle. 
fhert ii tow® efXmmm^ that mofiifitrs liiflttea©@a the 
©xpr@S8i©ii of salt sterility, fest-orosst® whieh hsi s high 
m 
QT lew pereeiitagt ©f sfe®Mtag tassels la om year t#n4®4 to 
a iliiilar aiFMtiou la tli© i&llmXng year, WMXt 
TOfTOlatloas Qi tlie per eeiit ta»8#l stitdaiag la the first 
m&. amQM plaiiting w-ert g®a®»lly aoii»sl.g«ifiQatit, laolt of 
mp-mX&tim muM liatt y«sal.ttt tltiitr fpoa saali plant 
fopulatiaa® #!»• b©©atts# peislble tifftp@ia®ei m&mg line® aay 
ka?e feeeo ©feaeurei eatiir©iitt#iital 4aflii#iiots* A high 
#©»€l&tldn 0f i>©F #e»t siie€€lag plant® aaeag pmgmf mm 
lu til® first iind @©©004 plating dat® was tQuM. in t«st- ' 
emmm .latelving labspei 12, suggeatlag that i.ii tJiii 11B® 
the aetloji of aai" ^fiifyiag gtat# «as rtlstii'ely eonsisteat,. 
i© ptlleii, ilittAiag m&Q: ©toserv^ti la tl^e M2 BO3 
of m© ©r@«® fftal® sterile f%2Q$ m 12* Xt was als® ii©t#a 
tbmt s*gi»eg®tiag t«@t-©jp6ss pmgmf rowM ftm iadi^idiiftl 
plant C,TOSS@# had i*«letl?elf las® wheMlmg tassels than 
any &f tbt otlitr p©pmlstl#as a.M tbat mmy ©f tiiete tassels 
wer# mXf partimlli' f@i*til#* trnmimstim &t p^llm tmm 
tim norual imhm^ line refealM appareiit deimti^e pellen. 
It is g|iggeft@i. thai Im th® pM-i^fiee of sttrilt eyt^plts®, 
tlie defftetivt pollen aaf r@4ue« th® etfmM'fmmB of tlie 
x*m%or» gme ©r $mm trmsferr^- tmm fxl-^TC. 
Fartimli^ feftile pls»tt appearet t© hme a longer 
ptriod of aotlie-sii thm eesplet®!!- f«rtile plaats ob a esrto-
plmm%G sterile 'l3S@%f©ttiii» Iiis]aff4isl©,jit iat® w#» avail­
able t© d«t®»iae wlietli®F tii#r@ was a Aitiwmm In leagtfe 
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of an thesis h^tvmn noroal lines and the fertile counterpart 
on a cytoplaioie background. A crltleal test would re<|.uire 
that plants to to© ooopared hav® a similar dat© of pollen shed­
ding to avoid dlffsrenoes oaused by txttrnal environmental 
factors. 
Mlorosaoplc examination of pollen grains In plants heter­
ozygous for fertility restoration on a cytoplasmic haokground 
and of pollen grains from the recurrtnt popcorn parent 
revealed no unusual differences in the per cent of pollen 
grains which completely stained with iodine. Plants with 
sterile cytoplasia In test-oi'osses Involving Inbred line 5 
consistently had a lower per cent of completily stained- poll@n 
grains than ttst^crosses with other lines, this same trend 
aleo occurred In tlie normal Inbrtd parent. It also was 
observed that more partially fertile plants occurred In test-
crosses Involving this line than any of th© others, except 
crosses Involving Inbred 12. 
Examination of pollsn grains from partially fertile 
plants revealed that some florets had soai© normal pollen In 
all plants ©xaulned. It also,was shown that when the area of 
the tassel with exserted anthers increased there was a corres­
ponding increase in the per cent of fertile florets as well as 
in the per cent of completely stained pollen grains. 
fhe use of the cytoplasmic sterile background In a 
back-cros® program to Identify plants heterozygous for pollen 
m 
T&stQmti&m gents appears %q be feasll)le* Su©li a teetoiqwe 
mouM r#qniF« Itss tls® and spa6« %hm a 
eTOSilag prograa la vhi&li ©ftoplasslc s^terliltf ajsi pollen 
rtstofati©!! -Mmm aMefi la separatt popiilatl-ous. Fiji»tla@r, 
In th® 8&®t of iabreft 12 wh.%re laodijfiti*® appareatlf s^p-. 
prtsstA the metemf geae, this aetli^a appeals to rtsialt 
la a greater auabe? of mmpletely ftrtll® plants tliaa la the 
mrm&l ba0l;-e?0isliig istthisa. Saftfml s®l#0tl.&fi of ;plafits 
with mmpXet&lj fertllt taaiels whm aakiRg tli« baoli-ciHssf 
eoiili to@ ®ff#etiv® Ift stleetlon agalBst smh ®©aifJL#rs. 
la tlie «tudy to tiseover mw 8:mmm of oyteplasaie 
male sterlllti^ tJa p&p^Qrn^ mXf oat mv sowroe oay h&T® been 
l«©l£tea. A »«1® sterile plmt was fltelse-i hf anotfesf plant 
la tilt sa»@ pi^gtsf row iw tiie lti4 torsetiiig . oaly 
two out ef 5S tassels of the progeny of tMs sili were f&r» 
tile la li§5.. Itea if tlit p©ll®tt pareat iiM toeea heterozf'^ 
gQm m& tile tsr p&rm% lioa@sfg#iii for mme type of geaetlt 
aal®. st©rillt|f, a great©!* wiiSfeej? of ftrtilt tastels wowia b® 
«xp@ete4* fttpMier studies will b« made with this ii«t@rlal. 
Bt@aus« exl'itlng so«««® of gmm fsr r#stoi*»tl<iii of 
polita fertility la eytoplasale aale sttpll# e-ofu apt Ifi 
t«nt oora Intet-ts, It wotiM fe« felgblj deilrgtole t© find slal'-
laF genes la pepesrii stesks. teong tin.®. Isrgf iittateer of p©p» 
©oi»a lines t@stei ob aalt stt-rile lines »emml appeai*eai 
to ha?# BQme feptlllty restorliig eMllty'. However, la two 
m 
of these lines, also being aonvertei to eytoplasmic mal© 
sterility, the tr©n<i was toward a larger per ©ent of oom^ 
pletely sterile tasstls with eaoh toaek-^GFOss. Less inter­
action between genes of the original malt stiril# stoek and 
the-• recurrent parent would be exp@0t©a with ®aeh aaditional 
generation of toaek-crosiing. It is suggest-et that the par­
tial fertility reactions obs©nr©a wtrt the result of such an 
interaction. 
Among the group of lines tested, inbred 41 fitrlved 
from the variety Japgynes® Hullesi, and originally obtained 
from Purdue University, restored ooiiplete fertility. Limited 
data suggest that the fertility restoration in this line is 
conditioned by one domiaant gene. Tht us.® of thl® line as 
a source of pollen restoring gtne® would thus avoid 'the pos-
ilble danger of incorporating uMeslrable dent corn germ 
platiB in popcorn lines used as male parents in eosmerolal 
hybrids. If thii n@w g«ne ihould be found to be allelic 
to those in dent oorn inbreds fxl2?G and E§§, It might be 
suggestive of sifflilarlty In their anceitral origins. 
SBMlAlf mm CONCLUSlOiS 
1. eMiise# w®j»@ mailt between popeorn intorM lines mt cap-
aMe of re8t#Flag pollen r©rtHit|' susi fxlSI'O ant 155, 
two fitat mm Iftte^ais that reator® pollstt fertilitir to 
&f%Qplmm%Q male st#i»llt iinei. fh& BC^ plants derived 
from tea©^»er0sgl«g to tbe popeorn labr®4i w©r© usM m 
mal® partiit® to test-erossta to cftoplmmie male aterile 
stocks to deteraii^R® tlie Inlierltaiae© ef p©ll&n fertility 
r#$t0ratlo». fatstls of iaaivldwal planti In teat*cK>8S 
progeaf mwB plaattd at %m date® were ©xaalnefi and each 
row was ela#slflei for pollm restoration. It was eon-
olttitd froa theat data tiiat pelltn regtoratioii was dtt©r-
mlatd hf tlie «t4oa of a ©Ingle Amimmt gme, la em 
oross, littvttB pQpmm labrei 28 md the results 
dli not givf a satlsfaetory fit t© a soaogeiile rati©. 
g. A eresi wa* iiadt between fxlE^CJ m& K$&* Plsjits in the 
?£ wer® ttted ia t«st-erosi«f to cytoplasaie aal® ateril® 
stocks» All test«»0ro«s pTOgenr 3^*® were hososfgous 
f'trtile, aM it was ttoi eo^eladed that the genes for 
polle» r««t©ratl©ii in tiieat two liii#s were allelic. 
3. iGbrtfi lines in prostss of eooversioit t© oytoplaeiiie 
aale sterility ihy outerotsittg to fx203 aiiA toaek-©r©®slng 
t© th® resptetiv® pope-oro lines) varies in their expres* 
sion of fertility reitoratioR. Some lines in pr©0©ss of 
m 
Qsmemlen to aytoplatfiie mal® sterility exhibited, psr-
tiftl poll-ea fertility vhieth deereasefi with afldltlonsl 
teaefe-eFosslng, sttggfstlag an luttraetloa of aoaiflei* 
g€oes la the eytuplsimlo sttrlle stock and th© popeo^rii 
lines-
4» Mloroseopl# analysis of pollen was msie to compare 
oyteplasi'iilo sttrlle stoeits orossti «ltb a polltn 
restorer with tlie noraal popmm. lln^s. lo apparent 
verm foiiaa, mggmtiug that pollen fertility 
restoratloa lia^ be«ii ftillf efftotlft. 
6. Mlereseppl© maly-sia of p©llen also was oad# from plants 
varying l» txprtisloa ©f partial feytlllti- »stciratlori.' 
the pej*ceiitagt ©f et&Jn --Is pollm was foaM to bt pro-
gi»tsslt«ly with lii©r«ase<l ntinteers of fertile 
f lomtB p«r tE&sil. 
6. A stutf vms asit ©f ilbfeeft or op#a~polXloattt progenle® 
frm IE plafits wltli male sttrll© tas®®l8 fo«»d In th$ 
popooFn teeedlag aurserf to dtteralii# If thelp male 
sterlllti' algM ¥e &m to eytoplas,Hile Me&rly 
all progenies fi»o® om, of plaati wer@ also malt 
aterllt, suggmtiug th& possllsllltf tliat tM.s my h& a 
sew somrt# of ei'taplasiale male sttFllltjf. 
7. A soCTirey was aais to ilseovw poislbl/t new amrseB of 
poll#ifl ftrtllitj restoration to oytoplasal© malt 
st#rlle stooks ai»ag sxlstlog popcorn. Uses la the 
m 
'feretfiiiig nwrttff. AmQug 78 lims 0m was found 
thai; was ai at elftoer mm Inhmds 
f^27G ©r I§i- Pptllalaary data safgest that fertility 
r«sti0i'ati0ii ill tlili li»© also tts-jr be ceadltlO'Eed by a 
§l»glt a©ffilaa»t gea#. 
&' from ttoe rs,#ult# ©f tkes® studl## it was .eojaelwded ttist 
ttif simltaneotti Mitiom of eytoplasaio male sttrility 
and polltn fertility rmt&r&tton muM toe @arri®a. 'Out 
In a to6€ik*.©ro8»iiig pmgrm* 
m 
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